Inhibition of histone deacetylases: a new strategy to target epigenetic modifications for anticancer treatment.
The role of epigenetic modifications due to deregulated acetylation of nucleosomes with respect to its role in progression and etiology of human cancer is discussed. Among the mediators of these phenomena are the histone deacetylases, a class of enzymes consisting of at least two subfamilies with a total of at least 7 members in mammals. Depending on the cell-type, inhibition of HDACs in cancer cells can lead to transcriptional activation and silencing of about 2% of human genes, cell-cycle arrest and induction of apoptosis and differentiation in vitro and in vivo. This paper discusses several inhibitors of HDACs primarily derived from natural sources, their physiological consequences in different in vitro and in vivo cancer-related systems, their stage of preclinical and clinical development as well as their potential as antineoplastic agents. It is of paramount importance to elucidate the molecular mechanisms resulting in cell-cycle arrest, apoptosis or differentiation after inhibition of HDACs and to investigate the physiological function of the different HDAC isoenzymes and their deregulation in human cancers in order to devise optimized therapeutic intervention in cancer patients.